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Table I .  1988 Plutonium and Uranium Airborne Eff luent  Data 

P1 utoni um Urani u m  
(09/16/88 - 10/17/88 - Oct . )  (09/16/88 - 10/18/88 - Oct . )  
Re1 ease  CMax Re1 ease  CMax 

M o n t h  (uCi 1 ( DCi /m3) ( u C i  1 ( R C ~  /m3 1 

CY 1987 15.36 0.229 f 0.0278 16.77 0.095 t 0.0091 

January 1.10 0.004 f 0.0005 2.23 0.005 t 0.0005 

February 2.32 0.013 f 0.0014 2 .oo 0.009 f 0.0009 

March 

Apri 1 

May 

June 

July 

2.73 0.010 f 0.0024 1.49 

1.22 0.005 f 0.0007 1.33 
- 

0.004 f 0.0024 

0.006 t 0.0007 

1.84 0.015 t 0.0017 0.82 0.004 f 0.0004 

1.01 0.023 t 0.0052 0.87 0.004 f 0.0004 

1.79 0.012 f 0.0013 0.59 0.004 f 0.0004 

August 1.75 0.010 f 0.0010 0.72 0.004 f 0.0004 

September 0.40* 0.010 t 0.0011" 0.26" 0.002 2 0.0003* 

October 0.66 0 .007  f 0.0008 0 .58  0.003 f 0.0004 

November 

December 

Year t o  Date 14.80 0.023 f 0.0052 10.89 0.009 2 0.0009 

* Previously unreported 

NOTE:  The plutonium, uranium, americium, and beryll ium measured 
concent ra t ions  in  t h i s  repor t  include values t h a t  a r e  l e s s  t h a n  t he  
corresponding ca l cu la t ed  minimum detec tab le  concent ra t ions  (MDC's). I n  
some cases ,  t he  values a re  l e s s  than zero.  This method o f  r epor t ing  
began in  January 1981. 
value f o r  t he  labora tory  reagent b l a n k  i s  subt rac ted  from an ana ly t i ca l  
r e s u l t  which was measured as a smaller value than the  reagent blank. 
This may happen when measuring concentrations which a re  very c lose  t o  
zero .  

These negative values r e s u l t  when the  measured 
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Month 

C Y  1987 

January 

Fe b r  u a r y  

March 

A p r i l  

May 

June 

J u l y  

August 

September 

October 

November 

Tab le  11. 1988 T r i t i u m  and B e r y l l i u m  A i r b o r n e  E f f l u e n t  Data 

T r i t i u m  
(09/16/88 - 10/17/88 - O C t . 1  
Re1 ease CMax 

( C i  1 ( ~ C i / m 3 1  

0.170 8748 ? 850 

-0.001 188 f 100 

0.006 417 f 250 

-0.003 135 f 100 

0.006 250 ? 180 

-0.002 243 f 150 

0.002 194 2 120 

0.004 100 f 120 

0.001 194 f 100 

0.000 139 f 120 

0.000 97 f 155 

B e r y l  1 i urn 
(09/16/88 - 10/18/88 - O C t . 1  
Re1 ease CMax 
(qrarns 1 (uq/m3 1 

0.00042 0.1648 

0.0395 0.00031 

0.0018 0.00003 

0.0129 - 0.00041 

0.0131 0.00031 

0.0200 0.00033 

0.0159 0.00025 

0.0067 0.00016 

0.0101 0.00021 

-0.0038 0.00012 

0.0058 0.00005 

December 

Year t o  Date 0.013 417 f 250 0.1220 0.00041 

NOTE: 
sc reen ing  l e v e l  o f  0 .1  gram per  month. 

B e r y l l i u m  measured a t  36 o t h e r  sc reen ing  l o c a t i o n s  was below t h e  
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OCTOBER 1988 

Table 111. Plutonium at Selected Onsite Ambient Air Locations 
(09/20/88 - 10/18/88) 

Concentration (~Ci/m3) 

Point 
Location - n Volume (m3) Estimate f Error 

S-05 I* 11,000 0.000706 0.000085 

S-07 2 23,000 0.000342 0.000039 
S-08 2 32,000 0.00071 5 0.000083 
s-09 2 - 31,000 0.000706 0.000083 

S-06 2 26,000 0.000144 0.000020 

NOTE: Total long-lived alpha at the remaining 18 nsite ambient air samplers 
was below the screening level o f  0.01 pCi/m s . 

* Sampling period was 10/04/88 - 10/18/88. Filter for sampling period 
9/20/88 - 10/04/88 was damaged during maintenance on the sampler. 
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SEPTEMBER 1988" 

i -  

Tab le  111. P lu ton ium a t  Se lec ted  O n s i t e  Ambient A i r  L o c a t i o n s  
(08/23/88 - 09/20/88) 

C o n c e n t r a t i o n  (pCi/m3) 

P o i n t  
Es t ima te  2 E r r o r  L o c a t i o n  - n Volume (m3) 

S-05 2 26 , 000 
S-06 2 24 , 000 

S-08 2 29 , 000 
s-09 2 23,000 - 

S-07 2 21,000 

0.000344 0.000039 
0.000182 0.000023 
0.000487 0.000056 
0.000844 0.000092 
0.001 179 0.000 127 

NOTE: T o t a l  l o n g - l i v e d  a lpha  a t  t h e  remain ing 18 5 n s i t e  ambient a i r  samplers 
was below t h e  sc reen ing  l e v e l  o f  0.01 pCi/m . 

* P r e v i o u s l y  u n r e p o r t e d  d a t a .  

.. .. 
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AUGUST 1988 

Table 1 1 1 .  Plutonium at Selected Onsite Ambient Air Locations 
(07/12/88 - 08/23/88) 

Concentration ( ~ C i / m 3 )  

Point 
Estimate 2 Error Location - n Volume (m3) 

S-05 3" 39,000 
S-06 3" 39,000 
S-07 3" 41,000 
S-08 3* 44,000 
s-09 3" 35,000 

0.000054 0.000010 
0.000027 0.000008 
0.000338 0.000040 
0.000512 0.000059 
0 .-000599 0.000068 

NOTE: Total long-lived alpha at t h e  remaining 18 5 nsite ambient air samplers 
was below the screening level of 0.01 pCi/m . 

* Previously reported as ( 2 ) .  
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OCTOBER 1988 

Locat i on 

S-31 
S-32 
s -33  
s-34 
s -35  
S-36 
s-37 
S-38 
s-39 
S-40 
S-41 
S-42 
s-43 
s - 4 4  

- n 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Table I V .  Plutonium in Perimeter Ambient Air 
(09/27/88 - 10/25/88) 

Volume (m3) 

14000 
19000 
27000 
29000 
25000 
28000 
32000 
27000 
30000 
28000 
25000 
25000 
29000 
28000 

Mean Point Estimate = 0.000001 pCi/m3 

Concentration ( ~ C i / m 3 )  

Point 
Estimate 

0.000000 
-0.000002 
0.000000 
0.000000 
0.000002 
0.000000 
0.000004 
0.000006 
0.000001 
0.000002 
0.000001 
0.000000 
0.000000 

- 0.000001 

k Error 

0.000006 
0.000004 
0.000003 

0.000004 
0.000003 
0.000003 
0.000003 
0.000003 
0.000003 
0.000003 
0.000003 
0.000003 
0.000003 

- 0.000003 

I . . ,. 
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SEPTEMBER 1988* 

Locat i on 

S-31 
S-32 
s-33 
s-34 
s-35 
S-36 
s-37 
S-38 
s-39 
S-40 
S-41 
S - 4 2  
s-43 
s -44  

n 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

- 

Table IV. Plutonium in Perimeter Ambient Air 
(08/30/88 - 09/27/88) 

Concentration ( ~ C i / m 3 )  

Volume ( m 3 2  

20000 
23000 
29000 
28000 
24000 
2 1000 
32000 
21000 
29000 
31000 
27000 
26000 
26000 
27000 

Point 
Estimate 2 Error 

Mean Point Estimate = 0.000002 pCi/m3 

* Previously unreported data. 

0.000004 0.000004 
0.000002 0.000004 
0.000001 0.000003 

0.000000 0.000003 
0.000004 0.000004 
0.000007 0.000003 
0.000002 0.000004 
0.00000 1 0.000003 
0.000002 0.000003 
0.000003 0.000003 
0.00000 1 0.000003 
0.000005 0.000003 
0.000001 0.000003 

-0.000001 0.000003 - 
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OCTOBER 1988 

Tab le  V .  P lu ton ium i n  Community Ambient A i r  
(09/28/88 - 10/26/88) 

C o n c e n t r a t i o n  (pCi/rn3) 

L o c a t i o n  Community Name 

S - 5 1  
S-52 
s -53  
s - 5 4  
s-55 
S-56 
s-57 
S-58 
s - 5 9  
S-60 
S - 6 1  
S-62 
S-68 
s-73 

Marshal  1 
J e f f c o  A i r p o r t  
S u p e r i o r  
Bou lde r  
La f aye t t e 
Broomf i e l  d 
Walnut Creek 
Wagner 
Leyden 
Westminster 
Denver 
Go1 den 
Lakevi  ew Poi  n t e  
C o t t o n  Creek 

n 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

- 
P o i n t  

Volume (m3) E s t i m a t e  i E r r o r  

24000 
32000 
24000 
28000 
27000 
22000 
29000 
27000 
31000 
16000 
7000 

23000 
31000 
24000 

0.000002 
-0.00000 1 
-0.00000 1 
0.000001 
0.000000 

-0.000002 
0.000000 
0.000002 
0.000000 

-0.000002 
0.000003 
0.000001 
0.000001 
0.000001 

0.000003 
0.000002 
0.000003 
0.000003 
0.000003 
0.000004 
0.000003 
0.000003 
0.000003 
0.000005 
0.00001 1 
0.000004 
0.000003 
0.000003 

Mean P o i n t  E s t i m a t e  = 0.000000 pCi/m3 

I .. .. 

~ 
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SEPTEMBER 1988" 

Table V .  Plutonium in Community Ambient Air 
(08/3 1/88 - 09/28/88) 

Location Community Name 

S-51 
S -  52 
s-  53 
s-  54 
s - 5 5  
S -  56 
s - 5 7  
S-58 
s-59 
S-60 
S-61 
S-62 
S-68 
s - 7 3  

Marshal 1 
Jef f co  Ai rport 
Superior 
Boulder 
La f aye t te 
Broomf i el d 
Walnut Creek 
Wagner 
Leyden 
Westminster 
Denver 
Go1 den 
Lakeview Pointe 
Cotton Creek 

n 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

- 

Concentration (~Ci/m31 

Point 
Volume (m3) Estimate 

25000 0.000001 
28000 0.000005 
22000 0.000002 
29000 0.000000 
28000 0.000002 
28000 . 0.000001 
26000 0.000001 
25000 0,000003 
31000 0.000002 
16000 0.000004 
28000 0.000002 

28000 0.000000 
27000 0.000000 

No Analysis ** 

Mean Point Estimate = 0.000002 pCi/m3 

* Previously unreported data. 

** The sample for S-62 was lost prior to analysis. 

f Error 

0.000003 
0.000003 
0.000004 
0.000003 
0.000003 
0.000003 
0.000003 
0.000003 
0.000003 
0.000005 
0.000003 

0.000003 
0.000003 
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OCTOBER 1988 

Table VI. Water Sample Results, Radioactive Parameters 

Holdinq Pond Outfall (pCi/l) 

Locat i on P1 utoni um Urani um Amer i c i urn 

Pond A - 4  

No Discharge 

Average Concentration 
- 

Pond B - 5  

No Discharge 

Average Concentration 

Pond C-1 

10/17/88 - 10/21/88 0.014 2 0.007 3.15 2 0.31 0.001 f 0.005 
10/24/88 - 10/29/88 0.021 f 0.008 0.49 f 0.05 0.007 2 0.005 

Average Concentration 0.018 ? 0.008 1.82 f 0.22 0.004 f 0.005 

Pond C-2 

No Discharge 

Average Concentration 

Walnut Creek at Indiana 

NG Flow 

Average Concentration 
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SEPTEMBER 1988 

Table VI. Water Sample Results, Radioactive Parameters 

Holdinq Pond Outfall (pCi/l) 

Location P1 utoni um Urani um Ameri ci um 

Pond A-4 

9/28/88- 9/30/88 0.001 +- 0.028 5.46 i: 0.62 0.013 f 0.027* 

Average Concentration 
- 

0.001 f 0.028 5.46 i: 0.62 0.013 2 0.027* 

Pond 6 - 5  

9/13/88 - 9/16/88 -0.017 f 0.054 2.69 f 0 .25  0.017 f 0.027 

Average Concentration -0.017 f 0.054 2.69 f 0.25 0.017 f 0.027 

Pond C-1 

No Flow 

Average Concentration 

Pond C-2 

No Discharge 

Average Concentration 

W a l n u t  Creek at Indiana 
9/12/88 - 9/16/88 0.013 f 0.015 2.47 f 0.21  0.030 f 0.016 

9/28/88 - 9/30/88 -0.008 f 0.026* 5.16 f 0.39 0.026 f 0.028" 

Average Concentration 0.003 i: 0.02* 3.82 f 0.31 0.028 f 0.023* 

* Previously reported as incomplete analysis. 
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OCTOBER 1988 

T a b l e  V I I .  Water Sample Resu l t s ,  R a d i o a c t i v e  Parameters  

R e s e r v o i r s  ( p C i / l )  

L o c a t i o n  n - P1 u t o n i  um U r a n i  urn Americ ium 

Grea t  Western 1" 0.000 f 0.007 1.57 ? 0.15  0.011 f 0.007 
Stand1 ey Lake I* -0.004 ? 0.006 1.59 t 0 .18  0.014 f 0.007 

Community Tap Water ( p C i / l )  - 

L o c a t i o n  n - P1 u t o n i  urn U r a n i  um Ameri c i urn 

B o u l d e r  I* 0.004 ? 0.008 0.48 ? 0.11  0 .004  f 0.007 
Broomf i e l  d I* 0.001 f 0.008 1 .19  ? 0.15 0 .003  f 0.007 
Westmins ter  1* 0.001 t 0.007 0.68 f 0.11 0.007 f 0.008 

* P lu ton ium,  u ran ium and amer ic ium ana lyses  were pe r fo rmed  on one sample 
compos i ted  from f o u r  week ly  g r a b  samples. 
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OCTOBER 1988 

Table V I I .  Water Sample Resul ts ,  Radioactive Parameters 

Tritium (pCi / l )  

Locat i on 

Pond A-4 

Pond B-5 

Pond C - 1  

Pond C-2 

Walnut Creek a t  Indiana 

Boulder 

Broomf i e l  d 

Great Western 

Standley 

Westminster 

I! CMinimum 

No Discharge 

No Discharge 

2 -50 ? 520 

No Discharge 

No F l o w  

4 -350 f 500 

4 -460 f 500 

4 -180 ? 510 

4 -440 f 500 

4 -260 f 510 

CMax i inum 

-8  +_ 500 

CAveraqe 

-30 t 510 

120 ? 510 -160 f 510 

58 2 530 - 60 f 510 

230 2 520 14 f 510 

140 2 520 210 ? 510 

570 +_ 520  220 +_ 510 
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SEPTEMBER 1988 

Tab le  VII .  Water Sample R e s u l t s ,  R a d i o a c t i v e  Pa rame te r s  

T r i t i u m  ( p C i / l )  

Locat ion n - cMi n i m u m  [Maxi m u m  [Averaqe 

Pond A-4 No Discharge 

Pond 6 - 5  3" -580 t 540 - 7 7  k 520 -250 f 530 

Pond C-1 No Flow 

Pond C-2 No Discharge 

Walnut Creek a t  Ind iana  6* 

Boulder 

-110 f 530 160 k 530 - 70 f 530 

4 -350 f 500 120 f 510 -160 f 510 

Broomf i e l  d 4 -460 -+ 500 58 t 530 - 60 t 510 

4 -180 f 510 230 f 520 14 t 510 

4 -440 2 500 140 f 520 210 f 510 

4 -260 t 510 570 t 520 220 f 510 

Great  Western 

Stand1 ey 

Westminster  

* P r e v i o u s l y  r e p o r t e d  a s  incomplete  a n a l y s i s .  

~- 
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OCTOBER 1988 

Table V I I I .  Water Sample Resul ts ,  Nonradioactive Parameters 

N i t r a t e  (as  N )  a t  Great Western Reservoir 

SamDle Date Ni t ra te  ( a s  N )  (mq/l) 

io/o6/aa 
1 O/ 13/88 
1 O/ 2 0/88 
10/27/88 

(0.02 
(0.02 
<o. 02 
(0.02 

Ni t ra t e  ( a s  N )  a t  Standley Lake 

SamDle Date Ni t ra te  ( a s  N)  ( rndl )  

10/06/88 
1 O/ 13/88 
1 O/ 2 0/88 
10/27/88 

(0.02 
(0 .02 
(0.02 
(0.02 

NOTE:  For some nonradioactive parameters, the concentrat ions t h a t  a r e  
measured a t  01 below the  m i n i m u m  de tec tab le  concentrat ion (MDC)  a r e  
assigned t o  MDC. The l e s s  t h a n  symbol (<)  i nd ica t e s  MDC values and 
ca lcu la ted  values t h a t  include one or  more M D C ’ s .  
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OCTOBER 1988 

T a b l e  I X .  NPDES P e r m i t  W a t e r  Sample R e s u l t s  

D ischarqe  001 (Pond B-31 
No D ischarge  

Me as u r e d  L i m i t s  Measured L i m i t s  
30-Day 30-Day* D a i l y  D a i l y  

Parameters Averaqe Averaqe Maximum Maximum 
Biochem. Oxygen Demand, 5 Day mg/l No D ischarge  10 No D i s c h a r g e  25 
T o t a l  Suspended S o l i d s  mg/ 1 30  NA 
N i t r a t e s  as N mg/ 1 10 NA 

T o t a l  Phosphorus m9/ 1 a NA 
O i l  and-Grease, V i s u a l  NA NA 
T o t a l  Res idua l  C h l o r i n e  m9/ 1 NA 0 .5  
Feca l  Col i forms #/lo0 ml 200 NA 

T o t a l  Chromium mg/ 1 0.05 0.1 

Measured L i m i t s  Measured L i m i t s  
D a i l y  D a i l y  D a i l y  D a i l y  

Parameter M i n i mum Minimum Maximum ' Maximum 
PH S.U. No D ischarge  6.0 No D ischarge  9.0 

D ischarqe  002 (Pond A-3)  
No D ischarge  

Mea s ~ i  r e d  L i m i t s  Measured Lirni  t s  
30-Day 30-Day* Dai ly  D a i l y  

Parameters Averaqe Averacre Maximum Maximum 
N i t r a t e s  as N mg/l No D ischarge  10 No D ischarge  20 

PH 

Measured I - i m i  t s  Measured L i m i  t s  
D a i l y  D a i l y  D a i l y  D a i l y  

Minimum Minimum Maximum Maximum 
S.U. 6 .0  9 . 0  

D ischarqe  003 ( R O  P i l o t  P l a n t )  
No D ischarge  

I Measured L i m i  t.s Measured L i m i t s  
D a i l y  D a i l y  D a i l y  D a i l y  

Pararne t e r  M i  n i mum Minimum Maximum Maximum 
PH S.U No D ischarge  6 .0  No D ischarge  9.0 

* T h i s  l i m i t a t i o n  a p p l i e s  when a minimum o f  3 c o n s e c u t i v e  samples a r e  t a k e n  
d u r i n g  s e p a r a t e  weeks. 
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OCTOBER 1988 

T a b l e  I X .  NPDES P e r m i t  Water Sample R e s u l t s  (Con t inued)  

c Discharqe  004 (RO P l a n t )  
No D ischarge  

Parameters 
T o t a l  Suspended Sol i d s  
T o t a l  Organ ic  Compounds 
T o t a l  Phosphorus 
N i t r a t e s  as N 
T o t a l  Chromi um 
T o t a l  Res idua l  C h l o r i n e  

- 

Fecal  Col  i f o r m  

PH 

D ischarqe  005 (Pond A-4)  
No D i s c h a r g e  

Parameters 
PH S . U .  
N i t r a t e s  as N ms/ 1 
Nonvol a t  i 1 e m9/ 1 

D ischarqe  006 (Pond B-5) 

Suspended S o l i d s  

No D i s c h a r g e  

Parameters 
PH S.U.  
N i t r a t e s  as N m9/ 1 
Nonvol a t  i 1 e mg/l 

Suspended S o l i d s  

D ischarqe  007 (Pond C-2) 
No D i s c h a r g e  

S.U.  
Parameters 
PH 
N i t r a t e s  as N mg/ 1 
Nonvol a t  i 1 e mg/ 1 

Suspended Sol i d s  

Measured 
30-Day 
Averaqe 
No D ischarge  

L i m i t s  Measured L i m i t s  
30-Day" D a i l y  D a i l y  
Averaqe Maximum Maximum 

15 No D i s c h a r g e  25 
2 2  30 
8 12 

10 20 
0 .1  0.05 

NA 0 . 5  

7-Day 7-Day 30-Day 30-Day 
Averaqe Averaqe Averaqe Averaqe 

#/ lo0  m l  No D ischarge  400 No D ischarge  200 

n - 

D a i l y  D a i l y  D a i l y  D a i l y  
Minimum Minimum Maximum Maximum 

S.U. No D ischarge  6 .0  No D i s c h a r g e  9.0 

CMinimum CMax i mum 
No D ischarge  

- n CMinimwn [ M a x i  nium 
No D ischarge  

- n C M i  n i mum CMax i mum 
No Discharge  

- Page 24  - 



OCTOBER 1988 

Table XII. Water Sample Results, Nonradioactive Parameters 
,- 

Walnut Creek at Indiana Street 
No Flow 

Parameters 

Nitrates as 
S.U. 

mg/l 
PH 

Total Volume (gallons) = 

n - cMi n i mum CMaxi mum CAveraqe 
No Flow 

.I .. 
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I C  

- DATE 

10/03/88 
10/04/88 
10/05/88 
10/06/88 
10/07/88 
1 O/ 10/88 
10/11/88 
1 O/ 12/88 
1 O/ 13/88 
1 O/ 14/88 
1 O/ 17/88 
1 O/ 18/88 
1 O/ 19/88 
1 O/ 2 0/88 
10/21/88 
1 O/ 2 4/88 
1 O/ 2 5/88 
10/26/88 
10/27/88 
10/28/88 
1 O/ 3 1/88 

TOTAL VOLUME 

T a b l e  X I I I .  
D a i l y  F low Da ta  Recorded a t  t h e  

Walnu t  Creek  a t  I n d i a n a  Gaging S t a t i o n  
Ponds A-4 and B - 5 ,  

Oc tober ,  1988 

WALNUT CREEK 
AT INDIANA 
( q a l l  ons)*  

No F l o w  

POND A-4 
J q a l l  ons )  

No D i s c h a r g e  
It  I I  

No D i s c h a r g e  
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POND B - 5  
( q a l  l o n s )  

No D i s c h a r g e  



Table X I V .  
Daily Flow Data Recorded at 
Ponds C - 1  and C-2 During 

October, 1988 
.- 

(Woman Creek) 

- DATE 

10/03/88 
10/04/88 
10/05/88 
10/06/88 
10/07/88 
1 O/ 10/88 
1 O/ 1 1/88 
1 O/ 12/88 
1 O/ 13/88 
1 O/ 14/88 
1 O/ 17/88 
1 O/ 18/88 
1 O/ 19/88 
10/20/88 
10/2 1/88 
1 O/ 24/88 
10/2 5/88 
1 O/ 26/88 
1 O/ 27/88 
10/28/88 
10/3 1/88 

TOTAL VOLUME 

POND C-1 
_(qallons) 

No Flow 
I t  I t  

I t  I t  

I t  I t  

I t  I t  

I1 I t  

I t  I t  

I t  I t  

I t  I t  

I t  I t  

I t  I 1  

8,000 
24,000 
5.0,OOO 

No Flow 

144,000 
156,000 
160,000 
198,000 
660,000 

I1 I 1  

1,400,000 

POND C-2 
(qallonsl 

No Discharge 
I 1  11 

I t  I 1  

I t  It 

I t  I t  

I t  I t  

I t  I t  

I1 I1 

I t  I t  

I t  I 1  

II  I1  

I t  I t  

I1 I t  

I 1  II 

It I 1  

I t  I 1  

I1 I t  

I 1  I t  

I t  I1 

’ I1 I1 

11 It 

- 

No Discharge 


